Time course of polyhexamethyleneguanidine phosphate-induced lung inflammation and fibrosis in mice.
Pulmonary fibrosis is a chronic progressive disease with unknown etiology and has poor prognosis. Polyhexamethyleneguanidine phosphate (PHMG-P) causes acute interstitial pneumonia and pulmonary fibrosis in humans when it exposed to the lung. In a previous study, when rats were exposed to PHMG-P through inhalation for 3 weeks, lung inflammation and fibrosis was observed even after 3 weeks of recovery. In this study, we aimed to determine the time course of PHMG-P-induced lung inflammation and fibrosis. We compared pathological action of PHMG-P with that of bleomycin (BLM) and investigated the mechanism underlying PHMG-P-induced lung inflammation and fibrosis. PHMG-P (0.9 mg/kg) or BLM (1.5 mg/kg) was intratracheally administered to mice. At weeks 1, 2, 4 and 10 after instillation, the levels of inflammatory and fibrotic markers and the expression of inflammasome proteins were measured. The inflammatory and fibrotic responses were upregulated until 10 and 4 weeks in the PHMG-P and BLM groups, respectively. Immune cell infiltration and considerable collagen deposition in the peribronchiolar and interstitial areas of the lungs, fibroblast proliferation, and hyperplasia of type II epithelial cells were observed. NALP3 inflammasome activation was detected in the PHMG-P group until 4 weeks, which is suspected to be the main reason for the persistent inflammatory response and exacerbation of fibrotic changes. Most importantly, the pathological changes in the PHMG-P group were similar to those observed in humidifier disinfectant-associated patients. A single exposure of PHMG-P led to persistent pulmonary inflammation and fibrosis for at least 10 weeks.